Protective effect of phosphorylated Hsp27 in coronary arteries through actin stabilization.
There is evidence for an inverse association between cellular expression of Hsp27 and vascular disease with carotid plaques, endarterectomy specimens, and cardiac biopsies investigated to date. Here we compare non-diseased coronary arteries from human heart transplant donors and patients with dilated cardiomyopathy (DCM) with no evidence of coronary artery disease, to coronary arteries from patients with ischemic heart disease (IHD) in order to determine abundance of phosphorylated Hsp27 (phospho-Hsp27) in plaque-free diseased vessels and elucidate how this protective effect is brought about through protein regulation. Western blotting identified phospho-Hsp27, phosphorylated on Ser82, Ser78, and Ser15, to be specifically decreased in IHD, but not DCM, compared to non-diseased vessels. Immunohistochemistry confirmed these results and revealed phospho-Hsp27 was located within both smooth muscle and endothelial cells. Disease-free coronary arteries and from patients with IHD were then subjected to 2-Dimensional Difference Gel Electrophoresis (2D-DIGE) analysis to detect proteins with altered abundance, which were subsequently identified by mass spectrometry. Hsp27 showed decreased abundance in ischemic vessels as expected. The expression of cytoskeletal proteins, namely vimentin was significantly reduced, while transgelin and tropomyosin showed significantly increased abundance in vessels with IHD. Immunohistochemistry studies suggested an increase in G-actin abundance to be present within IHD vessels. The results are consistent with the hypothesis that phospho-Hsp27 protects against vascular disease possibly by stabilizing the actin cytoskeleton within endothelial and/or smooth muscle cells.